proposed that analogue models using sand and silicone putty provide insights into the relationships between deformation and pluton emplacement. One of the principal conclusions of their work is that the analogue experiments display the "possible controls that may be exercised on pluton emplacement by shear zones and faults produced during regional contraction" (Benn et al., 1998 (Benn et al., , p. 1082. We are a bit perplexed by this conclusion because the dominant mechanism apparent in these experiments is extrusion of putty from between rigid bars into overlying sand, yet this is never mentioned in the paper. Instead, Benn et al. proposed that as fault displacement occurs, putty is "accreted" to the base of the hanging-wall block and rides up the shear zones as more silicone is "emplaced" beneath. While we acknowledge that faults (brittle or plastic) are sometimes active during the construction of magma chambers (e.g., Tobisch et al., 1993), we feel that the experimental conditions under which analogue models such as described in the Benn et al. paper operate will inherently produce a genetic relationship between processes of faulting and space-making during magma emplacement. In other words, given the boundary conditions of the analogue models, the host rocks into which the silicone putty were emplaced must be displaced by faults. We argue that this is true because of (1) anisotropic effects associated with the presence of spaced rigid blocks separating silicone-filled slots in the model apparatus and the introduction of silicone putty into an actively deforming overburden; (2) the presence of a free surface above the sand overburden which inherently facilitates upward "host rock" displacement; and (3) the lack of temperature-dependent effects. Therefore, given the limited degrees of freedom inherent in analogue modeling, we remain skeptical about the extrapolation of the model results to nature.
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Anisotropic Effects and the Free Surface. In the model apparatus, the silicone-filled slots are bounded on three sides by rigid blocks and covered by layers of sand. At the onset of compression, the silicone putty must be extruded from the contracting rigid blocks and into the overlying layers of sand. The introduction of putty acts as an anisotropy at the base of the sand layer which localizes deformation in the sand overburden such that faults root at the margins of the putty intrusions (Fig. 3a-c of Benn et al.) . We are not surprised that faults bound the putty intrusions and root at the interface separating the silicone putty from the rigid blocks; we would be perplexed if they did not! Because of the presence of a free surface overlying the sand, the silicone putty must displace the overlying sand upward during contraction. Thus, an equally valid alternative explanation is that the faults were generated by intrusion of the putty and had nothing to do with making space for the putty-the putty made space for itself when it was extruded from the rigid blocks by displacing the sand toward the free surface.
Temperature Effects. We acknowledge that Benn et al. (1998) did not attempt to include temperature effects. However, extrapolating results from the analogue modeling to real systems while not considering the thermal evolution of the magma-host rock system can provide misleading conclusions and predictions about the structures that may occur in natural examples. For example, Benn et al. (1998 Benn et al. ( , p. 1081 claimed that their models predict that "plutons would be overlain by country rocks showing little or no penetrative emplacement-related strain." While the lack of penetrative plastic strain in the host rocks overlying many plutons is apparently common (Paterson et al., 1996) , it is impossible for the analogue models to show penetrative plastic strains in the roof or any other region of the structural aureoles. Even along the margins of the silicone intrusions, there can be no plastic strain, whereas large shortening strains are well documented in nature (e.g., Sylvester et al., 1978) . Instead, the sand overburden in the analogue models is displaced, probably by granular flow, toward the free surface.
With respect to the application of fault models to the space-making process during magma chamber construction, we strongly disagree with the interpretation that "shearing might be concentrated within the margins of crystallizing and cooling intrusions, resulting in margin-parallel magmatic to high-temperature solid-state fabrics . . . and little deformation in the host rocks" (Benn et al., 1998 (Benn et al., , p. 1081 . First, as discussed above, the analogue models do not incorporate temperature-dependent effects, so the results of Benn et al. (1998) give no insights into this problem. Second, we do not understand how it is possible to intrude a magma, nucleate a shear zone along the margins of the magma, and still displace the host rocks while building a pluton, yet not deform the host rocks. Either the shear zone must extend into the host rocks or a dynamothermal contact aureole must accommodate plastic shortening within the host rocks. Finally, we find extension of the analogue modeling into transpressional environments misleading. The dominant mechanism in these models is extrusion of silicone putty from between rigid bars and into overlying sand as caused by orthogonal shortening, regardless of whether the system is under transpression or orthogonal compression.
We also wish to correct an apparent misreading of a paper published by our research group (Paterson et al., 1996) on the contact and host-rock relations around nine plutons with well-exposed roof-to-wall transitions. From this database, Benn et al. (p. 1081) asserted that "pre-emplacement markers are deflected upward and thinned within shear zones near the margins" of several plutons. This is simply not the case; although four of the plutons display minor uplift of the roof (not by faults), all nine of the plutons show no evidence for faulting during magma chamber construction. In fact, the field data constrain several different processes that were active during magma emplacement, including stoping and downward ductile flow of host rocks in the pluton aureoles.
Thus, because of the limiting degrees of freedom possible in the analogue modeling, we remain skeptical of the applicability of such models to aiding our understanding of the relationships between magma chamber construction and faulting in nature.
Yoshinobu and Schmidt express their skepticism as to the value of the analogue experiments we published (Benn et al., 1998) . We are far less pessimistic than Yoshinobu and Schmidt regarding the usefulness of our experimental approach for studies of syntectonic plutonism.
Let us first consider three objections to our approach that are raised by Yoshinobu and Schmidt. These objections primarily concern boundary conditions, including (1) the introduction of anisotropies within the models, (2) the presence of a free surface above the brittle crust analogue, and (3) the lack of temperature-dependent effects.
1. Our main goal was to gain a better understanding of how plutonism and faulting might interact within contractional belts, and how the interaction might influence pluton shapes and the geometries and kinematics of fault systems. In nature, pluton emplacement within elongate contractional belts characterized by abundant faulting is not rare. To concentrate deformation in a linear belt in the experiments, it is necessary to introduce an initial kinematic discontinuity within the model. In the present case, the discontinuity corresponds to the silicone-filled slots between the rigid slabs and bars. In order to achieve results that are pertinent to the emplacement of plutons within a linear deformation belt, it is obviously important that the magma analogue be emplaced within the zone of deformation. This will of course create a further anisotropy in that region. Thus, the anisotropies to which Yoshinobu and Schmidt refer are necessary and justifiable elements of the models.
2. We are puzzled by Yoshinobu and Schmidt's concern with the presence of a free surface at the top of the overburden in the experiments. In nature, plutons are emplaced within a crust that is bounded by Earth's free surface.
3. The lack of thermal effects in our experiments should not be of firstorder importance in attempting to extrapolate our results to the natural environments that the experiments were meant to simulate, at the scales we have considered. The deformation of country rocks associated with the emplacement of plutons at shallow crustal levels is predominantly brittle, though some ductile or brittle-ductile deformation may be concentrated within a rather narrow, thermally softened aureole at the pluton margin (Benn et al., 1999) . There is general agreement that the narrow strain aureoles preserved around plutons cannot account for the space necessary for pluton emplacement and that country rocks must be displaced out of the map plane; any significant amount of upward displacement in brittle crust is likely to be accommodated by faulting.
Yoshinobu and Schmidt express several other concerns. They propose that space was made for the analogue intrusions only by the upward push of the silicone putty. As we discussed (Benn et al., 1998) , the shapes of faults that formed in the overburden resulted from a competition between stresses related to tectonic contraction, the addition of silicone putty, and the lithostatic load. Presumably σ 1 had a steeper plunge near the intrusions than it did near the free upper surface of the sandpack, resulting in the convexupward fault profiles. Convex-upward reverse faults that were formed experimentally by decreasing volumes at depth within a sandpack have also been interpreted to be due to a locally steeply plunging σ 1 (Odonne et al., 1999) . Readers may compare our Figure 3 (Benn et al., 1998) with experimental results where silicone putty was injected at the base of a sandpack analogue to a brittle crust in a static regime (Figs. 3a and 5b in Román-Berdiel et al., 1995) . The striking differences in fault geometries, and also in intrusion profiles, between our results and those of Román-Berdiel et al. (1995) are most likely due to the important contribution from transpression to the faulting in our experiments.
Yoshinobu and Schmidt suggest it is impossible for analogue models of the type we described (Benn et al., 1998) to show evidence of penetrative, emplacement-related wall rock strains. However, passive marker horizons in a sandpack analogue to a brittle crust can record evidence of folding, as shown by drag folds associated with faults in our Figure 3 (Benn et al., 1998) , and by folds that occur above intrusions in the models of Román-Berdiel et al. (1995) . Whereas the active deformation mechanisms may not be the same in our models and in nature, the kinematics of the strain may be similar. Folds do not occur in the overburden above our model intrusions (Benn et al., 1998) because most of the deformation associated with space-making for the intrusions is concentrated in faults.
Yoshinobu and Schmidt disagree with our extrapolation of the experimental results to pluton emplacement within a transpressional environment, because, as they point out, extrusion of the silicone putty occurs in response to the orthogonal component of displacement. This is irrelevant to our interpretations. The silicone intrusions were emplaced within an analogue brittle crust that was undergoing transpression, as was clearly demonstrated by the strike-slip component of movement on all of the faults that developed during the experiments .
With regard to the "misreading" of the paper by Paterson et al. (1996) , we acknowledge that they did not find evidence for faulting near the plutons they studied, and that their interpretations may not be consistent with the results of our (Benn et al., 1998) experiments.
Finally, we note that dynamically scaled analogue modeling is a widely accepted method in the field of tectonics. Models allow the documentation of kinematic paths and the analysis of deformation fields in three dimensions, which can provide important insights regarding the evolutions of natural systems at a broad range of scales. In our experiments, we used widely accepted scaling principles and analogue materials whose dynamic properties are acceptable for small-scale modeling of brittle deformations and viscous flows (Benn et al., 1998 , and citations therein). We are confident that our results will be useful in testing and refining pluton emplacement models, and in fostering new ideas on relationships between plutonism and tectonics.
